Introduction

39
World food production is deeply connected to the Earth's reactive nitrogen cycle. The 40 Nobel prize winning Haber-Bosch process that converts atmospheric molecular nitrogen (N 2 ) into 41 ammonia (NH 3 ) revolutionized the production of synthetic fertilizers that provides reactive 42 nitrogen (Nr) to crops. It is estimated that 40% of the people alive today owe their life to the use 43 of fertilizers produced by the Haber-Bosch process [Smil, 2001] . The addition of anthropogenic 44 Nr into the atmosphere, the hydrosphere, and the biosphere has a wide variety of consequences, 45 which are magnified as Nr moves along its biogeochemical pathway, known at the Nr-cascade 46 [Smil, 2001; Galloway et al., 2003] . Nr is now accumulating in the environment, due to its human 47 production, which has surpassed all natural sources, such as biological fixation and lightning, 48 since the mid-twentieth century [Erisman et al., 2008; Aneja et al., 2009] any other sector study we are looking at the 'anthropogenically-affected agricultural air
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For present day conditions (Fig 1) The contribution from each category in five highly populated areas is indicated in Fig. 1 We would expect this situation to worsen under future scenarios, due to the large anticipated 169 Confidential manuscript submitted to replace this text with name of AGU journal increase in ammonia emissions (Fig 3, left) . In this paper we are using the RCP8. anthropogenic and agricultural sources is widely reduced by the end of the century (Fig 2, right) .
178
The explanation for this behavior lies in the regional change of N emission (Fig.3, middle, separately. In Europe, PM 2.5 pollution is more sensitive to NO x emission than to agricultural NH 3.
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In the Western US, mean surface PM 2.5 concentration is more sensitive to anthropogenic NOx show that a reduction in either NO x or agricultural NH 3 lead to reduced PM 2.5 pollution. the total share of emissions from the agriculture and food sector is at least one-third of the total.
244
In conclusion, significant atmospheric aerosol pollution caused by world food cultivation is at 245 present a concern for health and climate change, whereas in the future the GHG contributions [%]
